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(71) We, Sooner Products Company, 
a coiporatioQ oiganized and existing under 
the laws of the State of Oldahcnna, whose 
post office address is 133 East Thiid 
5 Avenue, Bristow, Oklahoma, United States 
ci America, do hexeby dedare the in- 
venticHU for which we pray that a patent 
may be ^^ed to us. and the method by 
which it is to be p^onned. to be particu- 
10 larly described in and by the following 
statement: — 

This invration idates generally to im- 
provements in apparatus for moving a wire 
between predet^rmmed positions and, more 
15 particulaily. to an improved apparatus for 
moving a wiie having an indefinite leng^ 
throu^ a flexible cable. 

In the past there have be^ many de- 
vices proposed for guiding and moviBg a 
20 wire from ao& position to another or be- 
tween distant positions. One soIuti(m in the 
past has been to utilize a pair of drive rol- 
lers disposed to engage and drivingly pu^ 
the wn:e through a flexible cable generally 
25 from one position to another. In this type 
of application, a motor or other such drive 
apparatus was connected to at least one of 
the drive rollers to drivingly rotate the 
drive roller connected thereto, whereby 
30 pushing the wire through the flexible cable. 
This particular device has proved useful in 
some applications, however, particularly in 
those applications where the wire was of a 
malleable or flexible material, or where the 
wire was to be moved more than substan- 
tially a very short distance, the wire had a 
tendency to buckle or become kinked in the 
flexible cable. Another disadvantage of the 
sin^e set of drive rollers lies in that order 
40 for the rollers to provide enough driving 
force on the wire, the said rollers must be 
strongly forced against the said wire which 
would cause harmful marldng or distorting 
of tiie shape of the wire. 
45 Jn some other applications in fhe past, a 
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pair of drive rollers were disposed to 
drivmgly pull the wire throu^ the cable. 
In these ^plications, the wire was gener- 
ally fed into one end of the cable and pul- 
led therethrough by the drive rollers dis- 50 
posed at the opposite end of the cable. It 
has been found that these devices were ad- 
equate for moving a wire through small 
distances, however, for relatively l<Miger 
distances and, in those applications where 55 
the wire was malleable or fledble, the 
problems of excessive sliding friction on 
the wire and wire buckling or "bird-nest- 
ing," as it is commonly referred to in the 
art, were still presrait 60 

With respect, more particularly, to some 
arc welding applications, there has been 
proposed in the past a wire moving appar- 
atus for moving a welding wire tlu-ough a 
flexible cable, having a first and a second 65 
pair of drive rollers, one pair of drive rol- 
lers being disposed to drivin^y push the 
wire electrode into one end of the flexible 
cable and the second pak of drive rollers 
being disposed to pull the wire from the 70 
opposite end of the cable and to then fead 
the wire electrcxie to a welding gun. In tiiis 
particular application, the drive rollers dis- 
posed to pushingjy drive the wire electrode 
through the flexible cable have been driven 75 
by the motor, and the drive rollers dis- 
posed to puUingly move the wire electrode 
from the flexible cable have been driven 
by a second motor. This particular type of 
wire moving apparatus has been adequate 80 
in some application. However, it has been 
found that the wire electrode still had a 
tendency to buckle or become birdnested, 
particularly in those instances where the 
wire electrode was constructed of a rela- 85 
tively malleable material, or where the wire 
electrode was moved through a relatively 
long length of flexible cable, or in cases 
where high speed welding is involved, 
thereby necessitating a repair of the wire 90 
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moving apparatus. Also, without proper 
s^chraiizatiQii of the drive rollers, the 
wire may be stretched within the cable 
whidi causes breakage thereof or un- 

5 desirable thin spots along the wire, if the 
remote rollers start first or run at a fester 
speed. If, on tlie other hand, the pulling 
rollers start first or run at a faster speed 
the wire will tend to bunch or become 

10 bhdnested within the cable. 

Anothi^ attempted solution to the prob- 
lem was provided by flie U.S. patent to 
Stedman, No. 3,387.759, issued June II, 
1968, entitled *Wire Feeding Means." The 

15 Stedman patent provided a wire feeding 
means employiiig a pair of drive rollers for 
pushing tiie wire into a rotatiag flexible 
sleeve within the cable and a pair of pul- 
ling rollers located in the remote end of 

20 the cable for pnllmg the wire out of the 
said sleeve. This remote set of pulling rol* 
lets are driven through a gear arrangement 
by the rotating sleeve portion of the cable, 
llie Stedman patent teaches that the wire 

25 is also fed through the flexible rotating 
sleeve by the thread-like windings of the 
said flexible sleeve turning and contacting 
the wire. It has been found that tiie Sted- 
man device possesses several inherent dis- 

30 advantages, espedally in operation through 
laag length cable, the first being that the 
wire upon being exposed directly to the 
rotating flexible sheath causes excessive 
wear on the wire and furth^ causes the 

35 wire to experience a twisting force which 
tends to kink or budde the ssad wire 
within the said sheadL Another dis- 
advantage lies in the fact that upon re- 
startmg the drive rollers with the wue ex- 

40 tending therethrough, the pushing drive rol- 
lers will start before the pulling drive rol- 
lers due to the time delay caused by the 
inherent flexibility of flie rotatmg sheath. 
This causes the wire to bunch up within 

45 the cable and again results in kinking or 
bird-nesting of the wire within the said 
cable. 

The field or art relating to arc welding, 
and particularly those applications utilizing 

50 what is commonly referred to in the art as 
"wire^eed weldmg". has become extremely 
active and expanded m recent years, and 
has therefore created the need for a wire 
moving apparatus to move a wire electrode 

55 effldently through a length of flexible 
cable at high speed, over long&r distance, 
while substantially redudng the sliding Mo- 
tion and/or the possibility of stretching, 
buckling CH- **bird-nesting," espedally dur- 

60 ing start-up procedures, has become ex- 
tremely vital. 

It is an object of the present invention 
to provide a wire moving apparatus which 
at least minimizes the above-mentioned 

65 disadvantages. 



According to the presoit invention there 
is provided a wire movmg apparatus for 
moving wire therethroog^ and ccHnprising 
wire pushmg means arranged to accept the 
wire therein and wire dispensing means re- 70 
mote from the wire pushing means for 
guiding the wire out of the wire moving 
apparatus, flexible cable means extendmg 
between the wire pushing means and the 
dispensing means and connected thereto, 75 
drive means operably connectoi to a pOT- 
tion of the cable means to rotate the por- 
tion of the said cable means for imparting 
vibration to the said cable means to reduce 
frictional forces between the wire and the go 
cable means, pushing drive means for oper- 
ably connecting the wire pushing means to 
the drive means, said wire pushing means 
bemg disposed in gripping engagement with 
the whe for longitudinally moving &e wire ^5 
into and through the cable means» said 
cable means also comprising an elongated 
flexible Imer slidably disposed withm the 
rotating portion of fiie cable for providing 
a path for the wire therethrough. qa 

The invention will be further illustrated, 
by way of example, with reference to the 
accompanying drawiags, in which: — 

FIGURE 1 is an dievational view of a 
welding wire movmg apparatus of tiiis in- 95 
vention; 

FIGURE 2 is a sectional view of the 
cable assembly of FIGURE 1, taken sub- 
stantially along the line 2-2 of FIGURE 1; 

FIGURE 3 is a top sectional, partial 100 
devational view of the wire pushing as- 
sembly and the cable rotation drive as- 
sembly of the wire moving apparatus of 
HGURE 1; 

FIGURE 4 is a sectional view, trans- io5 
verse to the wire pushing assembly oi 
FIGURE 3, showing the disposition of the 
drive rollers in the wire puslung assembly; 

FIGURE 5 is a partial sectiomil. 
elevational view of the imre puU assembly no 
of the wire movmg apparatus of FIGURE 
1» 

FIGURE 6 is a perspective view of the 
time delay mechanism of FIGURE 3; 

FIGURE 7 is an elevational sectional 115 
view of the mechanism of FIGURE 6; and 

FIGURE 8 is a partial sectional 
devational view of a mid-cable drive as- 
sembly. 

Refming to the drawmgs m detail, refer- 120 
enoe character 10 generally indicates a wire 
movmg apparatus which is constructed to 
move a wire 12 from a wire supply spool 
(not shown) through a wire pushhig as- 
sembly 14 formmg part of the whe movmg 125 
apparatus 10, into and through a fi^uble 
cable assembly 16 to a portable gun as- 
sembly 18 and subsequently throng a 
nozzle member 20. The ^bodunent de- 
scribed hradn is particularly designed and 130 
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CQOStrocted to be utilized in coop«rati(m 
wifh a wiie-pushing welding apparatus. 
However, it is noted that the apparatus 10 
is also useful in substantially any applica- 

5 tion wh^tein it is necessary to move wiie 
tbrougli a fLesftle cable. 

Tbe wire-£eed wdding ai^)aratus 10 is 
utilized in a gas metal-arc welding process 
wherdn an innt gas is disdiaiged in a pot- 

10 tion dt die nozzle 20 via conduits (not 
shown), and the wire 12 is consumed in an 
in^ gas envelope created in the nozzle 20. 
The gas metal-arc wdding process utiiizBd 
fherem basically includes a weldmg 

IS madune, a wire feeder, a control, a gun 
and various interconnecting cables and 
hoses. The gas metal-arc welding process 
and the wire-feed welding apparatus, gener- 
ally described above, is wdl known in die 

20 art and a detailed descdption of the 
various conqK>nents. the inteiconnectioDs 
betwe^ the various components, and the 
operation thereof is not required herein. 
The wire pushing assembly 14 comprises 

25 a housing 22 having a wire inlet port 24 
therein for accepting the wire 12 l2i«re- 
through. It is noted that the housing 22. 
although depicted by tiie cross hatching 
shown in FIGURE 3 may comprise a sim- 

30 plified structure havmg only the necessary 
mountmg structure for supporting the 
various bearing membm that will be here- 
inafter described. 
An elongated shaft 26 is vertically dis- 

35 posed and joumalled within the housing 22 
and is supported by three spaced bearing 
members 28, 30 and 32. A drive TcXka: 34 
is secured to the shaft 26 between the 
bearings 28 and 30 and is provided with a 

40 centrally disposed annular groove 36 
around the outer periphery therec^ The 
drive roller 34 is disposed within the hous- 
ing so that the groove 36 is in tangoitial 
alignment with the wire inlet port 24 so 

45 that the wire 12 entering the port 24 may 
lie against the drive roller 34 and in the 
groove 36 thereof. 

A second roller means 38 is joumalled 
within a subhousing 40, the said sub- 

50 housing 40 being secured to the housing 22 
by a plurality of screws 42 so that the said 
roller means 38 is rotated stoat an axis 
which is parallel to the shaft 26 ctf the 
drive roller 34. said roU^ means 38 being 

55 m indirect engagem^ with the roller 34 so 
that the wire 12 may be passed between 
the roller means 38 and the drive roller 34 
and in engagement therewith. A plurality 
of compression springs 42 are disposed 

60 within the subhousmg 40 for exerting a 
force on the roller means 38 toward the 
drive roller 34 for applymg a grippmg pre- 
ssure on the wire 12 ther^etween. 
A gear wheel 44 is secured to the shaft 

65 26 between Utic bearings 30 and 32 for 



simultaneous rotation witii the said shaft 
26. A longitudinally disposed elongated 
shaft 46 is joumalled within the housmg 22 
by means of a pah: of spaced bearings 48 
and 50 disposed at dther aid of the said 70 
shaft 46, said shaft 46 bemg offset from die 
vertically disposed shaft 26 herembefrae 
described. A worm gear 52 is secured to the 
shaft 46 adjac^t to the gear whed 44 and 
in meshing engagement therewith. Whereby 75 
upon rotation of the shaft 46 and worm gear 
52 attached thmto, rotaticm of the shaft 26 
about its vertical axis is imparted th^by 
eff ectmg rotation of the drive rolte 34 and 
its assodated roller means 38. 80 

A wheel gear 54 is secured to the shaft 
46 b^werai the worm gear 52 and bearing 
48 for simultaneous rotation with the said 
shaft 46. A hollow shaft member 56 is 
longitudinally disposed and joumalled 85 
wi^in the housing 22 by a pair of spaced 
bearing membm 58 and 60, the center Ime 
axis of the said sleeve member 56 being 
disposed in coaxial alignment with the wire 
mlet port 24 and in tangential alignment 90 
with the roller means 38 and the drive rol- 
1^ 34. A second wheel gear 62 is secured 
to the sleeve member 56 fc^ simultaneous 
rotation thmwith, the said wheel gear 62 
being disposed in medung engagement with 95 
the wheel gear 54 on die shaft 46. There- 
fore, upon rotation of the sleeve member 
56 and the wheel gear 62 thereon, rotary 
motion is iniparted to the shaft 46 via the 
wheel gear 54. As herembefore set forth, 100 
rotation of the shaft 46 is imparted to the 
vertically disposed shaft 26 via the worm 
gear 52 and the assodated wheel gear 44 
which m tum rotates the drive roller 34 
and its assodated pressure roller means 38 105 
for lonffltudmally pushing the wire 12. 

A drive assembly generally indicated by 
refersice character 64 is qperably con- 
nected to the pushing assembly 14 tiie said 
drive assentbly 64 comprismg a housmg 66 no 
which is secured to the housmg 22 of the 
pushing assembly 14. A l(m^tudinaUy dis- 
posed sleeve member 68 is joumalled 
withm the housmg 66 by means of a pair 
of spaced bearings 70 and 72, the said 115 
sleeve member 68 havmg its axis in coaxial 
aJignm^t witii the sleeve meniber 56 of 
the pushmg assembly 14. A pulley "Rdieel 
or sheiUh 72' is secured to the sleeve mem- 
ber 68 between the bearing members 70 120 
and 72. A drive motor 74 having a drive 
shaft 76 is secured to the housmp 66 in 
any well known manner, the said drive 
shaft 76 bdng joumalled within the hous- 
ing 66 and rotatmgly spaced therdn by a 125 
pair of spaced support bearings 78 and 80. 
A second pulley member or sheath 82 is 
secured to the motor shaft 76 between the 
bearings 78 and 80. An endless belt mem- 
b^ 84 is provided around the outer p^- 130 
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iphery of the sheath members 72' and 82 
for transmitting rotation thoebetweoL 

Hie rotataWe sleeve member 68 of the 
housmg 66 is operably connected to the 
5 sleeve member 56 of the pushing assembly 
14 by means of a time delay mechanism 
gMieraUy mdicated by reference character 
86 which will be hereinafter more fully de- 
scribed. The bearing means 70 may be 

10 either secured to the housing 66 or located 
within a separate bearing housing or flange 
member 88 secured to the outer periphery 
of the housing 66 as shown in FIGURE 3. 
A cable assembly attach sleeve 90 is 

15 secured to the housing 66 or the flange 
member 88. the said sleeve 90 havmg its 
CKiter line axis in coaxial alignment with 
tile sleeve mranber 68. The cable assembly 
16 may be secured within the sleeve 90 m 

20 any well known manner such as by means 
of the set screw 92 as sham in FIGURE 

Referring now to FIGURE 2. the cable 
assembly 16 generally eirtends between tiie 

25 drive assembly 64 and the gun assembly 18 
and comprises a hollow outer casing 94 
which is constructed of a flexible material 
but with suflldent rigidity to maintain a sub- 
stantially round cross sectional shape when 

30 under or when in a bent position. An elon- 
gated flexible cable, hereinafter referred to as 
the flexible rotating sheatii 96 is longitudi- 
naUy disposed vnMa or joumalled within 
the outer casing 94 and is preferably con- 

35 structed of a flexible wound wire. 

A plastic hollow Imer 98 is long- 
itudinally slidingly disposed within the 
rotating sheath 96, the wire 12 being long- 
itudinally disposed withm the liner 98 and 

40 movable bodi longitudinally and trans- 
versely with respect thereto. One end of 
the outer casing 94 is connected to the 
sleeve 90 of the drive assembly 64 as here- 
mbefore set forth. The casing 94 is rigidly 

45 secured within a sleeve stiffening member, 
the stiffening member 100 bemg dispos^ 
withm the sleeve 90 and secured thraein by 
one or more set screws 92 as shown in 
FIGURE 3. The rotating sheath 96 which 

50 is joumalled withm the casmg 94 and 
spaced therefrom may be secured at one 
end thereof to the rotating sleeve member 
68 of the drive assembly 64. However, it 
may be desaable, as shown m FIGURE 3, 

55 to sunply extaid the rotating sheath 96 
into the drive assembly housing 66 so that 
the rotating sheath 96 and sleeve 68 are 
one and the same. Stated another way, the 
end of the rotating sheath 96 is joumalled 

60 withm the housmg 66 of the drive as- 
sembly 64 by means of the spaced bearings 
70 and 72. The end of the rotating sheath 
96 would therrfore be secured to one end 
of the tune delay mechanism 86. It is also 

65 noted that the rotating sleeve monber 56 



oi &e housing 22 may also be constructed 
of tile same material as tiiat of the rotatinc 
sheath 96. ^ 

One end of the liner 98 is disposed within 
tiie housing 22 of tiie pushmg assembly 14 70 
betwe«tt tiie drive rollers 34 and 38 and 
the sleeve bearing member 58. The end of 
the liner 98 is provided witii a funnel 
shaped guide member 102 which serves a 
two-fold purpose. The fust purpose being 75 
to channel the wire 12 into the linCT 98 as 
tiie said wire 12 is fed throu^ the drive 
rollers 34 and 38. The second purpose of 
the guide member 102 is to prevent the 
liner 98 from slipping outwardly through 80 
the rotating sleeve member 56. The liner 
98 extends tiirough the sleeve member 56, 
through the time delay mechanism 86, and 
outw^dly into tiie rotating sheatii 96. The 
opposite end of the cable assembly 16 is 85 
secured to tiie gun assembly 18 in a man- 
ner tiiat will be hereinafter set forth. 

The gun assembly 18 constitutes a re- 
mote wire pullmg assembly which is sub- 
stantially identical to tiie pushing assembly 90 
14 hereinbefore described. The gun as- 
sembly 18 comprises a housmg 104 having 
a vertically disposed shaft 106 joumalled 
therem by means of three space bearings 
108, 110 and 112. A cylindrical drive roUer 95 
114 is secured to tiie shaft 106. the said 
drive roller 114 being provided witii cen- 
trally disposed annular groove 116 tiiere- 
around, A second roller means 118 which 
is substantially identical to the roller inn 
means 38 is joumalled witiiin a subhousing 
21 which is substantially identical to the 
subhousing 40 and is ur;^ into indirect 
contact witii tiie drive roller 114 by a 
plurality of springs (not shown) which are 105 
substantially identical to the springs 42' as- 
sociated witii tiie roller means 38. A wheel 
gear 120 is secured to tiie shaft 106 be- 
tween the bearings 110 and 112. 

A second longitudinally disposed shaft 110 
122 which is substantially identical to the 
shaft 26 of the pushing assembly 14 is 
rotatably secured witiiin tiie housing by 
means of a pair of spaced bearings 124 
mid 126. A worm gear 128 is secured to 115 
the shaft 122 and disposed in meshing en- 
gagement with tiie gear wheel 120. A 
second gear wheel 131 is secured to tiie 
shaft 122 between the worm gear 128 and 
the bearijig 124. The opposite end of tiie 120 
rotating sheatii 96 extends into tiie housmg 
104 and is rotatably secured thereto by 
means of a pan- of spaced bearings 128' 
and 130. A tiiird gear wheel 1^ is secured 
to the rotating sheath 96 between tiie bear- 125 
ings 128' and 130 and disposed in meshing 
engagement with the gear wheel 131, 

The exit end of the rotating sheath 96 is 
disposed m tangential alignment witii tiie 
contact pomt between the drive rollere 114 130 
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and 118. The exit end of the liner 98 ex- 
tends through the rotating sheath 96 into 
the housing 104 and is provided with a 
funnel shaped retainer member 134 whidi 
5 is substantially identical to the guide mem- 
ber 102 located at the opposite end 
thereof. The retainer member 134 is used 
primady for preventing the said sleeve 
member 98 from slif^g bade into the 

10 routing sheath 96. 

The housing 104 is provided with a wire 
outlet port 136 having a center line axis in 
coaxial alignment with the bearings 128' 
and 130 and in tangential alignm^t with 

15 the points of contact betweai the drive rol- 
lers 114 and 118. A Imer section 138 which 
may be ccmstructed of the same material 
as the liner 98 is fitted within the wire out- 
let port 136, the nmer end of the liner 138 

20 being provided with a funnel shaped guide 
member 140 which is substantially identical 
to the guide member 102 of the pushing 
assembly 14. 
One end of the nozzle 20 is secured to 

25 the housing 104 in coaxial alignment with 
the outlet port 136 thereof. The nozzle 20 
is secured to the housing in any well 
known mann^ sudi as by means of the 
nut 142 and a housmg mounted boss as- 

30 sembly 144. 

A cable assembly attachment sleeve 146 
is secured to the housing 104 by means of 
a suitable flange member 148, the said 
sleeve 146 being oppositely disposed from 

35 the nozzle 20 also secured to the housing 
104. The gun assembly end of the cable 
outer jacket 94 is provided with a stifiener 
sleeve member 148' secured therearoxmd, 
the said stiffener sleeve member being dis- 

40 posed within the attachment sleeve 146 
and secured therein by means of <Hie or 
more suitable set screws 150. The rotating 
sheath 96 is provided with a stiffener 
sleeve 152 whidi is disposed around the 

45 sheatli 96 one end of wluch is adjac^t to 
the bearing member 128' which supports 
the said sheath 96. The opposite end of 
the stiffener sleeve 152 is disposed near the 
end of the cable outer casing 94 and is 

50 secured to the sheath 96 by means of a 
suitable set screw 154. 

Referring now to FIGURES 6 and 7, the 
time delay apparatus which operably con- 
nects the drive assembly 64 to the pushing 

55 assembly 14 comprises a first cylindrical 
mandrel 156 having a longitudinal bore 158 
therethrough, one end of the said mandrel 
156 being secured to the end or the rotat- 
mg shea& 96 of the cable ass^bly 16 by 

60 any wdl blown manner such as by wel- 
dmg. The internal bore 158 of the mandrd 
156 is constructed to be of essentially the 
same diameter as internal bore of the 
sheath 96. The mandrel 156 is provided 

65 with a helical groove 160 along the outer 



periph^ thereot 

Tlie time delay mechanism 86 also com- 
prises a second substantially identical 
cylindrical mandrel 162 whic^ is spaced 
from the mandrd 156 and has one end 70 
th^ieof secured to the rotating sleeve mem- 
ber 56 of ^ feed assembly 14. The man> . 
drel 162 is likewise provided with a long- 
itudinally disposed bore 164 therethrou^ 
which is coinddental with the bore through 75 
the sleeve 56. The mandrel 162 is likewise 
provided with a helical groove 166 alcmg 
the outer periphery thereof, the said groove 
being substantially identical to the groove 
160 of the mandrd 156 and having Hie 80 
same pitch thereot 

Hie mandrels 156 and 162 are yieldably 
connected together by means of a belief 
spring 168 which is disposed along the 
outer periphery of the mandrels 156 and 85 
162, the said spring being more particularly 
disposed within the helical grooves 160 of 
the mandrel 156 and the hdical grooves 
166 of the mandrel 162. Tlie spring 168 is 
held in place witii respect to the mandrels 90 
by means of a pair erf brackets 170 and 
172, re^ectively. The bradcets are secured 
to the mandrels 156 and 162 by a pair oi 
screws 172' and 174, respectively. 

It is readily apparent that if rotational 95 
forces or torque is applied to the mandrel 
156 from the drive assembly 64, some time 
delay will occur b^ore the full torque is 
applied across the space to the mandrel 
162. That time delay is governed by the 100 
amount of space between tibe mandrels 156 
and 162 and also by the spring constant for 
the hdical spring 168. Since the wire 12 
will always be fed through the apparatus 
from the pushing assembly 14 toward the 105 
gun assembly 18, the spring 168 would be 
wound m a manner sudi that when the 
torque is applied to the mandrel 156, the 
spring will tend to tighten around the man- 
drels 156 and 162 iad contraction of the no 
segment of spring 168 between the man- 
drels 156 and 162 would tend to pull the 
said mandrels toward each other until suf- 
ficient tightness is achieved to effectively 
transfer the torque bemg applied by the 
drive assembly to the mandrel 162 and in 
turn to the pushing assembly gearing as 
hereinbefore described. 

Adjustability of the tune delay may be 
provided by adjusting the lengths of tiie 12O 
mandrels thereby varymg the space there- 
between whicb in turn varies the length of 
the s^ment of the spring 168 available for 
contraction upon applying torque thereto. 
The time delay may also be varied by the i25 
utilization <rf springs 168 havmg different 
spring constants. If a stiffer spring is used, 
the time dday will be reduced where on 
the other hand if a softer spimg is used, 
the time dday ^1 be mcreased. 130 
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In opc^on. a vmt 12 may be £ed into 
pusluQg assembly 14 through the mlet 
port 24, between the drive lollm 34 and 
38. Hie motor 74 may tiien be activated 
5 which by way of the sheaves 72' and 82 
and the cooperating belt 84 causes rotation 
tiie rota&ig sleeve 96 and aft^ a pre- 
det^mined time delay due to the mec&n- 
Ism 86, rotation is imparted to the rotating 

10 sleeve member 56. Rotation of the sleeve 
m^ber 56 in torn causes tiie drive rollers 
34 and 38 to rotate thereby grilling the 
yinx& 12 therebetween and feeding the said 
wire into the liner 98 through the Imer 

15 guide member 101 Thus, the wure 12 is 
fed through the drive assembly and into 
die cable assembly 16. 

Now, it has been found through ex- 
perhnentation that, the action of the rotat- 

20 ing sheath 96 within the cable onto jadcet 
94 will inherentiy set up a vibration or 
random vibration throughout the cable as- 
sembly 16. Hie frequency ci this random 
vibration is naturally dep^dent upon the 

25 speed in which sheath 96 is bemg rotated. 
The sheath 96 will bump and turn within 
die outer casing 94 and will further impart 
tiiis vibration to the liner 98 therein. This 
random vibration of the liner 98 serves to 

30 randomly unpact tiie wire 12 traveling 
therethrough which tends to float the said 
wure 12 therem, thereby greatiy reducing 
die friction that would normally be present 
in attempting to slide a wire 12 &ough 

35 the liner without any mov^ent other than 
longitudmal movement of the wire itself. 
Since the wire 12 is being longitudinally 
moved through the Imer 98, the friction 
tiierebetweoi is in the form of dynamic 

40 iUction as apposed to the greater static 
fiiction but is even greatiy reduced below 
the dynamic friction since the wire is oiily 
intermittentiy contacting the sides or inside 
walls of the liner 98. 

45 The wire 12 is then fed out of the cable 
assembly 16 and into the gun assembly 18 
and is fed into gripping contact between 
the drive rollers 114 and 118 of the gun 
assembly 18. Since the gun assembly 18 is 

50 substantially identical to the pushhig as- 
sembly 14, the drive rollers 114 and 118 of 
the gun assembly 18 will tend to pull the 
wire at the same speed that it is being 
pushed by the rollers 34 and 38 of the 

55 feed assembly 14. The wire 12 is then fed 
into tiie liner 138 of the outiet port 136 
and into the nozzle 20 attached thereto. 
The wire is then fed through the nozzle 20 
out the outer end thereof for use in the 

60 welding operation as herdnbefore set forth. 
After the wire has been fed through the 
wire moving apparatus 10 it is necessary to 
stop the movement thereof, the motor is 
simply turned off, leaving the said wire 12 

65 extending from the inlet port 24 throng 



the pushing assembly 14, the cable as- 
sembly 16, tiie gun assembly 18 and the 
nozzle 20. 

Upon rKtarting, the motor 74 is ac- 
tivated which in turn imparts rotation to 70 
the rotating sheatii 96. This rotation will 
be transmitted to the gun assembly 18 
afte a certain delay caused by the inherent 
construction of the rotating sheatii 96 and 
the lengtii of tiie said rotating sheath 96. 75 
This delay in starting rotation of the drive 
rollers 114 and 118 of tiie gun assembly 18 
is compensated for in the pushing assembly 
14 by means of the time delay mechanism 
86; the time delay mechsuiism 86 is 80 
adjusted as herembefore set forth to 
provide essentiaDy the same time delay be- 
tween the drive assembly 64 and the push- 
ing assembly 14 as is inherentiy present be- 
tween the drive assembly 64 and the gun 85 
assembly 18. By properly adjusting the 
time delay mechanism 86, a synchronous 
start between the pulling drive rollers 114 
and 118 of the gun assembly 18 and the 
pushing drive rollers 34 and 38 of the 90 
pushmg assembly 14 is accomplished. 

It has been discovered through ex- 
perimentation, if the wire 12 is very mal- 
leable the use of synchronized drive rollers 
in the pushing assembly and the gun as- 95 
sembly will serve to prevent any buckling 
within the wire moving apparatus upon 
starting movement thereof after the wire 
has been initially fed througji the appar- 
atus. In cases where the wire 12 is less loO 
malleable experimentation has indicated 
that the gun assembly drive rollers 114 and 
118 are not absolutely necessary so long as 
sufficient vibration is maintained withm the 
cable assembly 16 as hereinbefore set 105 
forth. 

In cases where it is desirable or neces- 
sary to use an extra long cable assembly 
16 between the no2zle 20 and the pushing 
assembly 14, it may be necessary to use a 110 
mid cable drive assembly as generally in- 
dicated by reference character 176 of 
FIGURE 8. The mid cable drive assembly 
176 is substantially identical to the gun as- 
sembly 18 with the exception of the wire 115 
outlet portion thereof. For ease of descrip- 
tion, components of tiie mid cable drive 
assembly 176 which are identical to the 
components of the gun assembly 18 will be 
numbered with the same reference charac- 120 
ters as that of the gun assembly 18. 

In case of the mid range drive as- 
sembly 176 the rotatable shaft 122 is ex- 
tended m length toward the wure outiet 
side of the housmg and is still supported 125 
at each end by the bearing members 124 
and 126. However, a gear wheel 178 is 
secured to the shaft 122 between the worm 
gear 128 and the bearing 126. This gear 
wheel 178 is substantially identical to the 130 
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gear wheel 131 and is keyed to the shaft 
122 for simultaneous rotation therewith. 

One end of a second rotating sheath 96 
of a second secticHi of cable ass^bly 16 is 
5 rotalably secured within the mid cable 
drive assembly housiqg by means dl a pair 
of spaced be^ings ISO and 1S2 whidi are 
substantially identical to the bearmgs 128' 
and 130. re^pectivdy. A second gear wheel 

10 184 which is substantially identical to the 
gear wheel 132 is secured to the rotating 
sheath 96 betwe^ the bearings 180 and 
182 and disposed in meshing engagement 
with the g^ wheel 178. A cable assembly 

15 attachment sleeve 186 whi(^ is sub- 
stantially identical to the attadunent sleeve 
146 hainng a longitudmal bore 188 there- 
through, it is rigidly secured to the mid 
cable drive assembly housing, the axis of 

20 &e bore 188 bemg in coaxial alignmrat 
with that oi the bearing members 180 and 
182 and the coiresponding rotatmg sheaths 
96. It is noted that the center line axis of 
all the bearing members 128', 130. 180 

25 and 182 are in coaxial alignment with 
each other and in tangentiS alignment 
with the contact pomt between the drive 
rollers 114 and 118. A stiffener sleeve 190 
is secured to the rotating sheath 96, within 

30 the sleeve member 186 and adjacent to the 
bearing 180, the said stiffens sleeve 190 
bemg substantially identical to the stiffener 
sleeve 152. A second cable section 16 is 
secured to the cable attadmient sleeve 186 

35 at one end tfaoieof, the opposite end 
thsexeoi bdng provided with eifhcr a gun 
ass^bly 18 or shnply a nozzle 20 at- 
tached tiiereto. 
It is readily apparent that when the mid 

40 cable drive assembly 176 is utilized for 
connecting an additional cable assembly 16 
to the wire moving apparatus tiie same 
principles apply for moving the wire be- 
tween the pushing assembly 14 and die 

45 mid cable drive assembly 76 as that be* 
tween the pushing ass^bly 14 and the 
gun assembly 18 as hereinbefore described 
The cable section 16 which is operably 
connected to the mid cable drive assembly 

50 176 at the cable attachment sleeve 186 wDl 
still set up the vibratory moticm as here- 
inbefore described for ease in allowing the 
wire 12 to flow throu^ the liner 98 
thereoL 

55 From the foregoing it will be apparent 
that the present invention provides a wire 
moving apparatus which is particulariy de- 
signed and constructed for efficiently mov- 
ing welding wire therethrough at a high 

60 tate of speed and with a high degree of 
mobility while greatly reducing the chances 
of the said wire being stretched, marked, 
buckled or becommg kinked within the 
said movmg apparatus. 

65 Whereas the present invention has been 



described in particular relation to the 
drawings attached hereto, otiier and further 
modifications, apart from tiiose shown or 
suggested herein may be made within the 
scope of this invention as defined by the 70 
following claims. 

For example, various yieldable devices 
may be utilized to effea^a time delay in 
place of the time delay apparatus 86, as 
herembef(tte described. 75 

WHAT WE CLAIM IS: — 

1. A wire moving apparatus for moving 
wire theiethrougji and comprising wire 
pushmg means arranged to acc^t the wire 
therein and wire dispensing means remote 80 
from the wire pushing means for guiding 
the wire out of the wire moving apparatus, 
flexible cable means extending between the 
wire pushing means and the dispensmg 
means and connected thereto, drive means 85 
operably coimected to a portion of the 
cable means to rotate the portion of the 
said cable means for imparting vibration to 
the said cable means to reduce factional 
forces between the wire and the cable 90 
means, pushing drive means for operably 
omnecting the wire pushing means to the 
drive means, said wire pushing means 
bemg disposed in gripping engagement with 
the wire for longitudinally moving the wire 95 
into and through the Gable means, said 
cable means also comprising an el<»igated 
flexible liner slidably disposed within the 
rotating portion of fte cable for providing 

a path for the wire therethrough. iqO 

2. A wire moving q>paratus as claimed 
in claim 1 wherein the cable means com- 
prises an elongated hollow flexible outer 
casmg secured at one end thereof to the 
wire pushing means, tiie opposite oad 105 
thereof being secured to tiie wire dis- 
pensing means, said rotatable portion 
tixereof comprising an elongated flexible 
sheath joumalled within said outer casing, 
one end thereof being rotatably connected no 
to the wire pushing m^ns, the opposite 
end thereof being rotatably connected to 

the wire dispensing means, said sheath 
being operably connected to the drive 
means. 2][5 

3. A wire moving aMJaratus as dahned^ 
in claim 2 wherein an intermediate wire 
drive means is cormected to tiie flexible 
cable means between the wire pushing 
means and the wire dispensing means, said 12Q 
intemiediate wire drive means comprising 

an intermediate wire drive housing, a pair 
of drive rollers rotatably secured within 
said housing, said rollers being positioned 
to grippmgly engage the wire tiierebetween, 125 
means for operably connecting one of said 
rollers to tiie rotatable flexible sheath to 
rotatingly drive said one of said rollers for 
longitudinally moving tiie said wire frcra 
the wire pushing means to the wke dis- 130 
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pensiBg means. 

4. A wire moving apparatus as claimed 
in claim 2 or 3 ^diraein the elongated hol- 
low flexible liner is longitudmally slidably 

5 disposed within the rotatable flexible 
sheath for providing a path for the wire 
therethroug]!, one ^ of said liner bemg 
carried by the vriie pushing means the op- 
posite end thereof being carded by the 
10 wire dispensing means. 

5. A wire moving apparatus as claimed 
m any precedmg claim wherein the Imer is 
constructed of a plastics material. 

6. A wire moving apparatus as claimed 
15 in daim 4 or 5 wherein the liner is 

provided with a funnel shaped end portion 
disposed adjacent to the wire pushing 
means for guidingly receiving the wire 
therethrough. 

20 7. A wire moving apparatus as claimed 
in any preceding daim wherein the wire 
dispensing means comprises a wire dis- 
pensing housing, one end of the flexible 
casing bemg secured to one side of the 

25 housing and nozde means operably con- 
nected to the opposite side of the said 
housing, said nozde means being for ^ 
purpose of gnidmg the wire out of the wire 
movmg ai^aratus. 

30 8. A wke moving apparatus as claimed 
in daim 7 wherein the wue expensing 
means indudes wire puUmg means carried 
by the wire dispensmg housing and dis- 
posed hi gripping engag^ent with the 

35 wiie» said wire pi2ling means bemg oper- 
ably cdonected to the flexible sheatL 

9. A wire movmg apparatus as daimed 
in claim 8 wherem the wire pulling means 
comprises a pahr of drive rollers rotatably 

40 secured withni the wire dispensmg housmg, 
said rollers bemg positioned to grippmgly 
engage the wire therebetwera, means for 
operably connecting one kA the said rollers 
to the rotatable fkaab\& sheath to 

45 rotatmgly drive said roller for Icmg- 
itudinally puUhig the wire out of the cable 
means and into and through the nozzle 
means. 

10. A wire moving apparatus as 
SO dahned in any precedmg daim wherem the 



whre pushing drive means comprises a syn- 
chrcmization medianism ^i^ich is operably 
connected between the drive means and the 
wire pushing means for synchronizing the 
starting and stopping of tiie wire pushing 55 
means with the wire ptdling means. 

11. A wire movmg apparatus as 
daimed in daim 10 wherein the syn- 
chronizaticm mechanism comprises yiel- 
dable shaft means q)erably connected be- ^ 
tween the drive means and the wire push- 
ing means wh^eby upon starting the drive 
means torque applied at one end of ^e 
yieldable shaft means is transmitted to the 
opposite end of said yieldable shaft means 65 
after a predetermmed time delay. 

12. A wire moving apparatus as 
daimed m daim 11 wherem the yieldable 
shaft means comprise a pair of spaced 
qrlindrical mandrds. eadi havmg long- 70 
itudhial bores tiierethrough, one of said 
mandrels being operably connected to the 
wire pushing means, and a helical spring 
operably connected between the said manr 
drels and secured thereto. 75 

13L A whre movmg apparatus as 
daimed in daim 12 wherein the time delay 
is adjustable by the mandrels bdng re- 
movably attadied and thereby replaceable 
by mandrels of different length whidi m 80 
turn adjusts the space therebetween. 

14. A wne movmg apparatus as 
claimed in claim 12 wherem die time delay 
is adjustable by the helical spring being re- 
movably secured between the mandrels 35 
thereby premitting replacement thereof 
with a helical spring havmg a different 
spring constant 

15. A wire moving apparatus sub- 
stantially as hercmbefore desaibed with 90 
reference to and as illustrated m the ac- 
companying drawings. 
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